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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the optical isolator which uses 
the outgoing radiation light from a light emitting device for the module for optical communication and 
this which are derived to an optical fiber. 
[0002] 

[Description of the Prior Art] The outline structure of the module for optical communication consists of 
lenses 30 and 31 which converge the outgoing radiation light 50 from a light emitting device 20 and 
these light emitting devices 20 5 such as a laser diode, these lenses 30 and the optical isolator 10 arranged 
among 31, and a ferrule 41 which carried out insertion fixation of the optical fiber 40, as shown in 
drawing 6 . And the outgoing radiation light 50 from a light emitting device 20 passes lenses 30 and 3 1 
and an optical isolator 10, and is drawn outside by the optical fiber 40. 

[0003] Here, although the above-mentioned optical isolator 10 is for preventing that the outgoing 
radiation light 50 reflects by the end face of an optical fiber 40, and returns to a light emitting device 20, 
and stabilizing a light emitting device 20 and passes light in the direction of an arrow of the outgoing 
radiation light 50 on a drawing, it acts on a nopposite directio n so that it may not be made to pass. 
[0004] The structure of this optical isolator 10 arranges t he magn et 14 for making the rotator 12 and this 
rotator 12 which carry out fixed angle rotation of the polarization component around travelling direction 
act between the p olarizers 1 1 and analyzers 13 which pass only the polarization component of a certain 
fixed direction. 

[0005] Therefore, if incidence of the outgoing radiation light 50 is carried out to a n optical isolator 1 0 in 
the direction of an arrow, when only the polarization component of a certain fixed direction passes and 
this passes a rotator 12 by the polarizing element 11, th e 45 degrees of the directions of a polarization 
component rotat e, for example, and if the analyzer 13 is arranged so t hat only this polarizat ion 
component rotated 45 degrees may be passed, the above-mentioned outgoing radiation light 50 will pass 
an analyzg Q3. On the other hand, if the light of opposite direction carries out incidence to an arrow 
from an analyzer 13 side, when 45 degrees of polarization components which passed the analyzer 13 
rotate by d ie rotator 12, it can prevent that will not pass a polarizer 1 1 and the light of an opposite 
direction passes. 

[00061 Moreover, in order to prevent that the reflected light in the optical plane of incidence of the 
polarizer 1 1 in the above-mentioned optical isolator 10 returns to a light emitting device 20, leaning a 
polarizer 1 1 at the angle gamma of about 3-5 de grees is performed. Furthermore, the both sides of the 
above-mentioned optical isolator 10 were equipped with l enses_30 and 3 1 for making into collimator 
light (parallel light) outgoing radiation light 50 which passes an optical isolator 10. 
[0007] Next, the rotator 12 which equipped the circumference with the magnet 14 for the concrete 
structure of the above-mentioned optical isolator 10 as shown in drawing 8 is arranged inside a frame 
15, a polarizer 1 1 and an analyzer 13 are arranged to the ends of this frame 15, and these whole is 
inserted into the tubed container 17, and is airtightly closed by the glass plate 18. Thus, a hermetic seal 
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will be carried out to a container 17 for a property changing by the glass plate 18, if the open air etc. 

enters in an optical isolator 10. 

[0008] 

[Problem(s) to be Solved by the Invention] By the way, the miniaturization of the module for optical 
communication is called for in recent years, and it considers omitting one lens 31 from the module for 
optical communication shown in drawing 6 . That is, as shown in drawing 7 , outgoing radiation light 50 
is made into taper light with one lens 30, an optical isolator 10 is passed, and making it converge on the 
end face of an optical fiber 40 is proposed. 

[0009] However, incidence of a part of outgoing radiation light 50 of taper light will be perpendicularly 
carried out to the polarizer 1 1 beforehand leaned at the angle gamma of 3-5 degrees since the angle 
alpha of taper light was set as about 3-5 degrees in what made taper light outgoing radiation light 50 
which passes an optical isolator 10 like drawing 7 , it returns in the direction where the reflected light 51 
is completely the same, and a light emitting device 20 is relapsed into. Consequently, distortion arose in 
the output, especially analog output wave of a light emitting device 20, and there was a problem of 
operation stopping being stabilized by having a bad influence on the property of an analog module and 
compound secondary distortion etc. 

[0010] Moreover, it not only cannot miniaturize in order to have a container 17 in the optical isolator 10 
which carried out the hermetic seal, as shown in drawing 8 , but there was a problem that loss of passage 
light became large, by passing two glass plates 18. Therefore, outgoing radiation light 50 from a light 
emitting device 20 had to be strengthened beforehand, and there was a problem that power consumption 
became large. 
[0011] 

[Means for Solving the Problem] Then, this invention converges the outgoing radiation light from a light 
emitting device on taper light with a lens, and in the module for optical communication derived to the 
optical fiber, it is characterized by the thing in this optical isolator for which the optical plane of 
incidence of the optical element by the side of a lens was leaned at the larger angle beta than the angle 
alpha of the above-mentioned taper light at least while it is equipped with an optical isolator between the 
above-mentioned lens and an optical fiber. 

[0012] That is, if it is made larger than the angle alpha of the taper light which converges with a lens the 
angle beta which leans the plane of incidence of the optical element by the side of the lens in an optical 
isolator, it can prevent that not all the light reflected by the end face of this optical element returns in the 
same direction, returns to a light emitting device, and makes a property unstable. 
[0013] Moreover, if it leans and each optical element, such as a polarizer which accomplishes the above- 
mentioned optical isolator, an analyzer, and a rotator, is arranged so that it may become an opposite 
direction mutually, while the acid-resisting effect will be more high and preventing resonance by 
reflection, a focal position gap of light can be lessened. 

[0014] Furthermore, this invention is characterized by carrying out airtight junction of between this 
frame and the optical elements with which ends were equipped while it arranges each optical element, 
such as a polarizer which accomplishes an optical isolator, an analyzer, and a rotator, in a tubed frame. 
[0015] That is, a hermetic seal can be carried out with simple structure by joining airtightly between the 
optical elements itself and frames which accomplish an optical isolator. 
[0016] 

|£Miiuuuimcius ui inc liivciiuuiij ncrcanci, ui awing explains uic limn ui operation ui tins iiivciiuuii. 
[0017] As outline structure is shown in drawing 1 , the module for optical communication of this 
invention The lens 30 for converging the outgoing radiation light 50 from a light emitting device 20 and 
these light emitting devices 20, such as a laser diode In order to prevent that the light which ferrules 41 
holding the optical fiber 40 for deriving outside the outgoing radiation light 50 which it converged made 
from ceramics were consisted of, and was reflected by the end face of the above-mentioned optical fiber 
40 returns to a light emitting device 20 It has the optical isolator 10 between the lens 30 and the optical 
fiber 40. In addition, although omitted drawing, these members are held with containers, such as a resin 
or a metal. 
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[0018] And although it converges with the above-mentioned lens 30 and it turns into taper light, the 
outgoing radiation light 50 from a light emitting device 20 is adjusted so that the angle alpha of the 
above-mentioned taper light to the center line X which connects an optical fiber 40 to a light emitting 
device 20 may become about 3-5 degrees, and this taper light passes an optical isolator 10, it converges 
on the end face of an optical fiber 40 exactly, and it is drawn outside by this optical fiber 40. Thus, since 
it is completed only with one lens 30 by making outgoing radiation light 50 into taper light, the modul e 
for optical communication can be miniaturize d. " ' 

[0019] The above-mentioned optical isolator 10 arranges the magnet 14 on which the rotator 12 and this 
rotator 12 which rotate a polarization component at the circumference of the travelling direction of light 
between the polarizers 1 1 and analyzers 13 which pass only the polarization component of the fixed 
direction like the conventional example mentioned above are made to act. And as mentioned above, 
although this optical isolator 10 passes the outgoing radiation light 50 of the direction of an arrow, the 
light of an opposite direction acts so that it may not pass. 

[0020] In this invention, it is cha racterized by leaning op tical plane-of-incidencej l a of the polari zer 1 1 
w hich is an optical ele ment of the side nea r a lens 30 in this op ficarrsnTaTnr 1 0 at the larger angleJ beta 
tha n the angle alp ha of th^bove-mfintiQjpedJapeiJ kht. That is, although the above-me ntioned optical 
plane-of-incidence 1 la was leaned to the field perpendicular to the center line X which connects an 



lighC " 
[0021] Therefore, even if the outgoing radiation light 50 used as taper light reflects by optical plane-of- 
incidence 11a of a polarizer 1 1, the reflected light 51 does not return in the same direction. Therefore, it 
can prevent the reflected light 51 not returning to a light emitting device 20, and making a property 
unstable. 

[0022] In addition, since the angle alpha of the taper light of the outgoing radiation light 50 is usually 
about 3-5 degrees, the angle beta which leans optical plane-of-incidence 1 la of the above-mentioned 
polarizer 1 1 should just enlarge the angle beta which leans optical plane-of-incidence 1 la of a polarizer 
1 1 from the angle alpha of the taper light of the outgoing radiation light 50, 6 degrees or more, then in 
case the module for optical communication is constituted in short, although it is good. 
[0023] Moreover, although drawing 1 showed the example which leaned only the polarizer 1 1 which 
accomplishes an optical isolator 10, it is desirable to also lean other rotators 12 and analyzers 13. For 
example, as other operation forms of an optical isolator 10 are shown in drawing 2 (a), polarizers 1 1, 
rotators 12, and all the analyzers 13 can also be mutually leaned to an opposite direction. 
[0024] In this case, the angle beta 1 which leans each, beta 2, and beta 3 By making all larger than the 
angle alpha of taper light, it can prevent completely that the reflected light in each optical element 
returns to a light emitting device 20. Moreover, while preventing resonance by reflection by making 
reverse mutually the direction to which each is leaned, focal position gap of the outgoing radiation light 
50 can be lessened. 

[0025] In addition, although the above-mentioned example showed what leaned the optical plane-of- 
incidence 1 la by making plate-like each optical element of a polarizer 1 1, a rotator 12, and analyzer 13 
grade, leaning it, and arranging it, as shown in drawing 2 (b), optical plane-of-incidence 1 la of the lens 
30 of a polarizer 1 1 can also be beforehand formed in the shape of [ which inclines at the above- 
mentioned angle beta ] a wedge. Moreover, it can consider as a wedge action die similarly about other 



[0026] Furthermore, what is necessary is just to lean the optical plane of incidence of the optical element 
by the side of a lens 30 at the above-mentioned angle beta at least similarly, even if it is the optical 
isolator which consists of other composition, although the above example has described the optical 
isolator 10 which consists of composition of a polarizer 1 1, a rotator 12, and an analyzer 13. 
[0027] Next, the structure for closing an optical isolator 10 airtightly to drawing 3 is shown. 
[0028] This optical isolator 10 fixes a rotator 12 in the tubed magnet 14, after it carries out insertion 
fixation of this magnet 14 inside the tubed frame 15 which consists of a metal etc., arranges a polarizer 
1 1 and an analyzer 13 to the ends of this frame 15, and joins between frames 15 airtightly, respectively. 
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[0029] What is necessary is to cool, after placing and fusing [ heat and ] the jointing material 16, such as 
solder and a low melting glass, to the step 15a above-mentioned after forming step 15a in the inner skin 
edge of a frame 15 beforehand and arranging a polarizer 1 1 and an analyzer 13, and just to fix the 
structure for joining airtightly. In addition, when using solder, it is necessary to give metallizing 
beforehand to each plane of composition of a polarizer 1 1 and an analyzer 13, and to form deposits, such 
as gold. 

[0030] Since it can miniaturize since it constitutes only from a fundamental member, and this optical 
isolator 10 can moreover be closed airtightly, it can prevent the open air invading and changing a 
property. In addition, although drawing 3 showed what was equipped with each optical element in 
parallel, as shown in drawin g 1 and 2, each optical element can also be leaned and arranged. 
[0031] Moreover, it can also have a lens 30 in an optical isolator 10 as other examples. That is, as shown 
in drawing 4 (a), the outside of the polarizer 1 1 in an optical isolator 10 can be equipped with a lens 30, 
and between frames 16 can also be airtightly joined to this lens 30 by the same jointing material 16 as 
the above. What is necessary is just to join airtightly between the optical elements and frames 15 with 
which ends were equipped in short among the polarizer 1 1 with which the interior of a frame 15 was 
equipped, the rotator 12, the analyzer 13, and the optical element of lens 30 grade. 
[0032] In addition, with the structure of drawing 4 (a), since it is not necessary to join a polarizer 1 1 
airtightly and and the lens 30 is also unified, the module for optical communication can be miniaturized 
more. Moreover, as the above-mentioned lens 30, various things, such as a ball lens, a gradient index 
lens, and an aspheric lens, can be used. Furthermore, although not illustrated, it is also possible to equip 
the outside of an analyzer 13 with one more lens, to make into collimation light light which passes 
through the inside of an optical isolator 10, and to carry out a hermetic seal with two lenses. 
[0033] Moreover, as other examples, as shown in drawing 4 (b), the frame 15 is divided into plurality 
and it can also join airtightly mutually. In this case, if the rotator 12 and the magnet 14 are joined to 
frame 15b, the analyzer 13 is joined for the polarizer 1 1 to frame 15c, respectively and these frames 15a, 
15b, and 15c are finally airtightly joined to frame 15a divided first, it can manufacture easily. In 
addition, what is necessary is to use the jointing material 16, such as solder and a low melting glass, or 
just to join with meanses, such as laser welding and resistance welding, as a method of joining airtightly 
the above-mentioned frames 15a, 15b, and 15c. 

[0034] Moreover, if the optical isolator 10 in which this invention carried out the hermetic seal is used, 
as shown in drawing 5 , the smaller module for optical communication can be constituted by joining the 
above-mentioned optical isolator 10 airtightly to the package 21 equipped with the light emitting device 
20. 

[0035] 

[Example] Here, the module for optical communication shown in drawing 1 as this invention example 
was made as an experiment. The module for optical communication for Light CATV was constituted 
using analog laser diode as a light emitting device 20. Outgoing radiation light 50 was made into the 
taper light whose angle alpha is 5-6 degrees with the lens 30, and the angle beta which leans a polarizer 
1 1 was made into 9 degrees. 

[0036] What, on the other hand, made 5 degrees the angle beta which leans a polarizer 1 1 as an example 
of comparison was prepared, and the strain property (CSO) of the output wave of a light emitting device 
20 when performing a use examination, respectively was compared. 

[0037] Consequently, in the example of comparison, it turns out ihai ii is uisluited and a property (CSO) 
can be greatly improved with -60--63dB by being distorted in this invention example to the property 
(CSO) having been -50-53dB. 
[0038] 

[Effect of the Invention] While having an optical isolator between the above-mentioned lens and an 
optical fiber in the module for optical communication which converges the outgoing radiation light from 
a light emitting device on taper light with a lens, and was derived to the optical fiber as mentioned above 
according to this invention It can prevent that not all the light that reflects the optical plane of incidence 
of the optical element by the side of a lens by this optical element at least by [ in this optical isolator ] 
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having leaned at the larger angle beta than the angle alpha of the above-mentioned taper light returns in 
the same direction, returns to a light emitting device, and makes a property unstable. Therefore, it is 
small and the module for optical communication whose performance was stable can be obtained. 
[0039] Moreover, if it leans and each optical element which accomplishes the above-mentioned optical 
isolator is arranged so that it may become an opposite direction mutually, while the acid-resisting effect 
will be more high and preventing resonance by reflection, a focal position gap of light can be lessened. 
[0040] Furthermore, since a hermetic seal can be carried out with very simple structure by having 
carried out airtight junction of between this frame and the optical elements with which ends were 
equipped while arranging each optical element, such as a polarizer which accomplishes an optical 
isolator, an analyzer, and a rotator, in a tubed frame according to this invention, the property of an 
optical isolator can be made stability and it can miniaturize. 



[Translation done.] 
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